Metal-induced lethality and mutagenesis: possible role of apurinic intermediates.
The possible mechanisms by which various metals exert their mutagenic effects were investigated using both chemical and biochemical techniques. Ions of Cu, Ni and Cr enhanced the release of either adenine [Cu(II) and Ni(II)] or guanine [Cr(VI)] from DNA as measured in a chromatography assay, suggesting the possible importance of depurination in metal-induced mutagenesis. Transfection experiments with single-stranded bacteriophage phi X174 DNA indicated that micromolar levels of Cu(II), Cr(III), Cr(VI) and Pt(IV) are capable of causing extensive lethal damage to the phage DNA. In case of Cu(II) and Pt(IV) this damage proved mutagenic for phi X174 am3 after transfection of DNA into SOS-induced spheroplasts. For Cu(II) mutagenesis is likely due to the release of adenine residues from the phage DNA based on the abolishment of mutagenesis by alkali and the observed specificity of the phage revertants. The enhancement of the adenine depurination rate by Cu(II) was estimated to be as high as 10,000-fold.